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(54) [56hjcd£«0 *«H»«cafflT*fc*©»«*±tf/^^«^*WfMW»6tffc*0»flC5fl5 



(57) 

[Btfj] ilSSO A^KESD« 
ajST-i fcttMWJE I /O^sx 7 rEK*, h-x«± 

[Writ] *SliaKfflWKi8J:^<H'^aW'*»flcWE 
(10, 3 0) Sr. 2oro»fcaftUB«:fBV>Tffe«i- 
•5. llfeIT-11, «lS*:n/N (ii) wJSia (1 4) 

«• (16) dte&a&iiAU aaM&frlittttJI (l 
8) SrJIMfcU fi^fflHsitf'Vi^ 

i£VMi, (3 6) IC-^** 

syfi'm: tic: J; 9, TSflWi^a&K 
(11') ©^^^Hl^ofcge^ (4 0) 3rSffi£ 
■ar^o Deli, xf?#->tyH.(5 0) Zf$.M£itX& 

mLiz'<w&ft\zffisx^ i^mfcZKm-tz,, mm 

»»i^^»»ioaw:»IWI* (2 4, 5 2, 4 

6, 5 4) $r*J*-r*. 




(2) 



*MB¥8-1 7 6 9 4 



*<nm&WSL do) t*/Jt5*S-efcot : 

Sffi (ii) fc, S?^SfitoSia» (14) _b(c 

filt^ftA-^^^ (12) arfflSt-t-saHf ; (WrlE^W 

i£<Dm2&ft (16) o^@t^, sfe&^wmft-Ji 
(18) SrJB/fc-rsSW ; «rE¥«*M0lS 2 ftgrt 

mosum-. ^gt^is (2 4) %Mj$.-rz>&m ; sue* 

***ffio*iSf5»±«c:ffill-r5*i*^ (2 7) £J£ 
3. 3*yuh*Wi^tl«&«flES:*rSJB2*^- (2 8) 

T:IlSIMM (29) , K3BlffR^«#J|± 

*cffi«-rssBiaae>a*»«#« (3D x »xxmm 

l«fti&*»«#Ji±i-ffi«'*"5JII2*»#Ji (1 
1* ) ^rtt^SS (3 0) ^fflft^te ; tuiaS 1 

MK¥«fHi (29) <d*iw«' (3 8) mmmi 

EJB 2 ¥3Hfc« (11') 0>KttJffl5# (40) £ 

l, JBrEJBlWK***Bo«0O«» (2 0' ) *5J: 

W»E* 1 "9 60S55> (18' ) ^ 

a-i-aB ; WEjiS2**»iio«m«^ *e>wc«rE 
s i siBi^aiflcJiisit^aaEK i s%mi*m<Dm 

v )iDMft±L\Z.{tLW--rZ>, g2St»i (4 2) Sr^-f 
oI£B ; ffirE*2BS«ft-/iO— «5*|S£U StrEIB 1 » 
BP£8H*Jl:fc J: WiuE* 1 S#>&^«SffcJB<a8S «9 (DU 
'£<D^yV (4 4) id. ftiJig^^— (4 6) 
olSPg ; WE*2^Wft»(OBtt5«B»±^a«tt}cK3 
(5 0) 4rj**S-B\ lWEWaB^^— *lcj:o 

<M*r><o%Mbb*: % mEKS3^t»M^e>^RIS««a 
Pg ; WE«»^^— (5 2, 5 4) 
-To^Pg ; feJ:t/TOEjB3#*#*±^ffi«-t-S««* 

f (28*) srjgfifcL, HreitiiiiR^iMottca 

^ COS'&StS (3 0) tfeot:/<^*«*Sfi (1 
1* ) o*i»»±|c:ffiflli-s»l»K^W«:* (2 

o' ) ; mu%imm*m&m<nT-z, t^mK^<^ 

(18' ) ; iluE'^* ^MS^S 2 «B#±IC{fi:S 

•tzm2¥m#m. (so) ; ^<t?/fiijESi»^»^ 

/■*JJ:t5«rEa«>ii*Bt«*JIS:, ME*2*N*fM*» 
«TEJBi J3 J: trttTEa 

«>5&*»tt»JiS^^y^ (4 4) !c:Kitfeia,*:{B!lfi 
(4 6) T'fcot, tfJE'<^*¥«f£Sffi<&3S 
3g5^±^figi-5BuE«iIIS^-<— ^ ; ^<bfi£o^££ 



?<Dl&^mfe (3 0) tfcoT : '<si>**m»&&i (1 
1' ) <ojgUB»±iwffitti-5JBlWK^**Ji (2 

o' > ; Sues i mm*mitm<oT-e. t^mes^* 

(18') ; iuE^A-* ^^frS^com 2 »«-±K:ttfI 
+ 5*2***Ji (5 0) ;MEffiiffflPt*ttJBftJ: 
wmEa*ii*««»*Sr. «rE*2¥WfcBa»6$MB 
f5fc«>«c: N tSEMiWK#»frS*3J:t^HfjES«>ji^ 
(4 4) {ztZtf htvtzMm*^- 
* (4 6) "CfcoT. SuE'</i'*¥*teSffi<05§3SMJ' 
JLWfcnt-SjfflEttia*'*--* ; ME* 1 WK^affWl 
rt^fc^T!Bl<0»$S:#i-5JBi»«l«« (5 2) ; 
*5-tWWE» 2 ¥»{«Brti;:*5^Tm 2 Wf^lrtto 
ff2gjKWC (5 4) TfcoT, HuEIB2 0l¥$ttHuE 
JBlOW$i9 fcffv\ ffiE*2»««« (5 4) 

^^/^M (3 0) TfcoT: W**#SS (1 
1' ) cojBi«»±jcffiBi-5J(Si (2 
0' ) ; 8uE* l WK^WfttlOTT-* /^oBuE^'i^ 

(is' ) ; mz-'<^*¥m#m&<nm2%ft±iztiL3t 

toB2^1 (5 0) ; 85ESl»«^*»H*5J: 
tfHuEa#>&3*»«{WB** liftER 2 
fof:i6, WEJB l f*JM¥»f*JB:fcJ:WI3ESabi&*« 
MftrnMsjin^yi/ (4 4) bjn7t®mx'<—* 

(4 6) -?$>o-c\ aaE'<>u***#siE<o*3«#± 

Swffill-t-oiREfflSii^-i— ^ tf" ; ftuf^SB 1 iWK^ffc^ 

'OSFET (28) ; jTtfi!3E3f2 ^frSJiiCffiS.. 
rf.rr-^. >:»Jttt* (E S D) ' ( 2 
7] ;d^*SrtS:*iait5Sfc""' 

[0 0 0 1] 

J:tf/</l^?J^^^f£S;&(roixed thin-film and bulk 
semiconductor substarate) , ft h TJ^Z^CDMf&jjfelC 

[0 0 0 2] 

lS£*<OfitfBl jfcmiZs 1 9 9 4*£3£ 4 BldUJIHSix 
fcShih-Wei Sun Id X <5 "Protection Device for an Inte 
grated Circuit and Method of Formation* t Sc? tltz 

*m&wt&mm 08/205,477-^. 994^4^ 

2 5 0 {-££EioiX7t Craig S. LageiC X ^'Static Rando 
ra-Access Memory Cell and Process for Forming the M 
emory Cell* i:J@ $ixfc*B»H : a3HS08/232 > 968^- 



(3) 
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[ooo3] mmtEi&n. mm. &mm*&m u Am 

(I/O) '<y Ki^o^tJcS-r^rtSBlHlKtcoraJciB 
M^iX^o «SI*^tt. l^m»m(ESD: electrostatic d 
ischarge)^O.t 9 SSl^ffiMWEa* I /0'<v K 

tz&oX, MOS h7y^^«g^^^j tfc 
oi. I /O/^y KlC 1 0 0 0*Ouh£jB;i5mjE£$S 
ttiBtftt^MOS h7^^S:tl«t5ri:i: 

2><b, rixs-e. tea (soi) ^^^(omm->V = v 
±^i?v>7 -r -/u KES D«a*^«r«j«i-<5 w £ l*. 

y ^—^vmtm (fox) ^pmiss^foxo^om 

(SOI) S^ffSrSSSf-rsoT^^Ifigffcofco 
[0 0 0 4] flO^T, illEMOSFETOJ: 54 I / 
0^<y ^rE^^Sl^^cCheat dissipation)!^ 
^fe^co^a^^^g : v^^:^6(c x SISO IttWct 

oT. !»*1IM^*^C£tt, so I Sffii^^^-r, a 
;fc4BJJ!ii:45 0 ^D^lT. SISOI mosfet 

7V< y ? tg.EE. (bipolar-snapbak vol tage) ^il^j 
:X t» o c 
[0 0 0 5] 

Ii3. 3t:/uhil^j:nMtE (Vcc) asffi^EK 

^/c^^ic, so i offii^^pi^-t-^ - tjc4-5 0 m 

S^SOISITU Vcc^2^/uh X 19 A#< 45 

ft >^^S«CM L/cl^-IEWl: J; ot 7 
>^r>^ (runaway) C0Pb1JH^*C, h7>i/*? 
• 7 7f (single-transistor latch) <DMM t 4 5 0 U 
/c/^oT. ppjg[SO I ^^^JitC 3 . 3*Owh£*:IS5 

[0 0 0 6] 

implant m 

•^^^SttT^4V>^2«»I^J5Sci-5o w 9 It, 



[0007] *&w<Df&<Dnmmiz. umisimzmm-t 
sn % '<M¥mitm8ib* ;<^/</^sfio»igi» 

SrIStt. 9BiSIIBt^«{t:JI2:S«>]&^R«flcJ|j:SrfB2 
[0 0 0 8] ^;ft,^o:fcJ;u^of&<D^$u ttfetMcfU 

[0 0 0 9] 

WBtS W ffl^**>*T KM*?- 4r T&fc-t 5 II ^ 

^ l 2Sr*i-5S«l O^.^SStLOo ^<^^^*ffS 
Si lit, AMWJcii, 3i££ 0 1r>!; ^>Tfco^, m 
lcfi85E*lx5IR-e!i*v\ -^^^ l 2ii. Stgi l^i 
2^555-1 6 trStti^W^^Sfp 1 0 SC&A&L3I 
^r^SL, $S^fl(insulating species) Sr/<yU^ 

stsi iojifflw»i ecsAt^o &Atey$aflf-m 
^^«btt5^> s*-f^-^*fctt-tof&(Ojteaa*aA 

^t<D^i(DW^-^^^ (hard mask) CO J; 9 4i4A^ ^ ^ 

h • 7 ^->^(Oj: 9 4 : 6e5lt^)«! ; aSrfflV>T. * 
[0010] aA^l^gl, Sffi 1 0 JcfiH 2 IdTrr-r 
mff^l8^/?^li. 2 0 0 0^^L5 0 00^y^ 

so 1 £v>9ffl§§(3. mtmm 1 s±(c{ig-ro'>y = 

>»R2 0ICioTL^o-<<#?>n^«itSrlEa$-r5 



(4) 
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tzlblzm^htl. C^ig20|j;5 0 0^VNL2 000 
[00 11] S3i:^t, »(KB«2 2, 2 4, 2 6 

*Sfii0i:««t5, 

/UKSftfe (FOX) T'£>9. FOXO»/J*Sttaa 

WTii^-efcSo Mi^oo»«»»2 o fai^BKB 
i£2 2^Ml, -^S«0/</u^'-Vy*=V«B^ 
td'ii^FBfS* (*v"^7 w K««) 2 6 

5 e dm«2 4tt««)^Kil2 0fc 

KlMfc*(dual field oxide) ©»Ht«*jEtCfi"CV 
[0012] -ISO I «#2 0t/^«» 11^ 
fi"i"«>S4Rl OSrJKfitLfcfcfc, SffitfV^i^Si^i 1 
±<&SffiUi, iaft«ll*?Sri«t5. #Qx.T. di4 
!C*-f J: rtSBMOS F ET 2 8<E>J: p&fgmjES 

4 lC(£MO S F E T r^^ixT^O/-i\ iSJKB^Ji!::!* 

9, E)4 Ui.'i, jSt^-f— /u K»{fcttflMK2 6 t 

y — K t"-Y >M%H2 5 £ erio^>f • 

— ^iS^-p (punch through protection device) 2 7 
/T^tltl^o r^bcOgl^cii, MOS F ET£>l«gB* 

^«»iili, ESDfflflftH*^icK2E$ixaK-cii 
fcv\> S5«JE I /0^y7r*^^J: 9*v^^«>S5V 

[0 0 13] HI 5 -Ell 2f* x **WOJB2«fi«!HwJ: 
5^ lO^aaWBIStS (initial thin-film substrate) 3 0 

3 0l±. SK***I2 9, illi2 90Ti:ttm 

sffii i ' £>£xfm&m2 9*i, ^*<t 

wfc3»«-C#». MilSI«3 0tLT, BMRftAlcJ: 
^S^P^St (standard sepratation by implantation of 
oxygen) (SIMOX) * $ > K • T >- 

K • JC. y ^- - y< y ^ (bound and etch back) SOI (B 



ESOI) ^x/^VNoC^iT^6 0 «K*290 

±«bb±k:. w§m,&m 3 2 ztefc-rzo mm&m 32 1 

TIOMDI 2 9 S:«8t 5 1 i ^*>Si s , ^ 

£>M§lSB#3 6 0±JC^A^ 3 4**J«i-a*5, SS3 

0 0»2SB45-ttJSUiS*Lfc**»i-o lS30O$iSg 

Oo 

[0 0 14] B6M*5^-C\ 3 0OatttSSB#3 8 £ 

^g&i i" o&m&zitz t mz* mm&m 

<D&*)(D$$fr (remaining portion) 3 2* N W&:M<VJ% 

1 8 ' ^ygL^f£: T[5^Si^^ £Sg 
l l ' <PJi*ffiTtf Jh-T S J: g ^»Jffl£ixtt<* i xtf ft <b 

fo 015] ^(oxmr-ii, H 7 sc^-r «fc 9 «C S« 3 
0O±^®±iC N ^2^m*Jl4 2S:JBdcL, SHI 
f?I^^^3 2' fci^/^Sffil lcoUffl^ 
»4 0Sr»«f5 a ^2^m^il4 2{i. S6*Ott*S[ 

■li, 5 0 0 0 0t>^^ hn-^^Bltt 

»SLl^tSilj:1 0 0 0i^L 3 0 0 0 

fti4 2ttftiJIg^^i— IT 4 6 ^r^^1-o7t^>iCffiVMbtt 
5oOT% 3af9 0ffl55J-3 2 ' , 2 0', 18' (D^y is 4 

4 x-mmwrn 4 2 z+^m- <to:^r as** ic«»-e«> 
ftnmia*. mk^iia^ s-ftv-y^v. Sft:ni«, 

l±ftv\ »lW#i3 2ll »2»«*S4 2*r«lC 
$2M^)I 4 2tCfflVN«b^^)«'m^ $1^1^S3 
[0 0 16] ^J^^-T^^ • ^y*?\s# (R I E) ^3® 

^ffl^t, iB_2» mflcJBfcM^ -»-s B wcoga^o— 

«<D*irBi L, x^i?44 ^ftijfg^^— * 4 6 ^^^ T 

^o;;tt'J^^^— t^ii, B 2 $ \z. i> x z & s 

^5 0 0^>l4 0 0 0ty^hD-i,t'fc5o fh¥ 
w»2«*#S:R4mi:i:J:oT, WISi 

[00 1 7] i9ii, WlO^Il!:/TL, 

i' <D«ai«»4 8±iw. ^*«c«fsKD3itr# 

^*>^VU®5 0SrJ5KftlP%f**(deposite)S-frS o TtC 



(5) 
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[0 0 18] -Ixt^^rv't^SS 0ri*-h#7£i?£, 
IP^^-<— ^Ill^Cii^ tteotth. 0 l 0 (Or; 

0<Dii3t®£¥®teir£::£^Mi*: Lv^^$)-5 e Jr 

tM 6^£&?)2oo^#£#fiilh3 0 
[0019] HI 1 1 (C:fc^T, S« 3 0 (C^St^ 2 
2' , 26' , 5 2, 5 4^Mt5 0 ::t'k »fH 

0' (dJ4»««*2 2' O^Sr^dEU *«<03Ltf^r* 
W8M>5 0iai#|fc«*2 6' <0*«r»/*-rSo L*» 
L**5 5>, #«««5 2, 5 4tt«iJ2^— 9-4 6SH 

to, WIS*'*— *4 6 Ii««ff*ffl.-C*> 9 , #BI1g« 

[0 0 2 0] §12 iC^i-^li, 2 H^fliC 

#!Cl±, ffiVccrtWMO S F E T *r«/£1-<5 ^ t 

5 = — fecOSiVecMOS F ET, * fc (ifecDl^T ft 

«I4. ifil S O I io J: ^J?l^ 7 ^ K E S D^II 
a^Stg£fls5i:^3,&-t\ **WOJBi JOB«fc|Bi: 
[0021] *WJW»t**ix*lKra^Ri8*5 ilTH* 

iSU SJKSO I J: tfVV^w' — /u KE SD{fcI£ 

O I StgO«^>«9 Id. '</l^ • xr>_h(- I /Os<y 

770^SWii:t5C 9, 
4Sfii*"Cfc50'C % Cli5>I/0^y7 7lell8lcJ: 
oTig££ft£gW^;&ffi2s&p£ft£ 0 JElc&jofiLS 



[0 0 2 2] ^(OX 9 «P^l:J:oT, ftSSKlC 

<oartcSffi«5«j**ffids«tit s it*: c i it w a -ca> a. 

ii:«^ti5Mo s f e t*j it/E s v&mm*\zm 
m£frz>mxi-±&;Lxte\,\ R^sRwajE*^ 

Ki3<t^</w^a^*»frS«^iiS«*SB^-b»d % -tft 
e>Sr«^t5di:^#5o U:^oT, 4* 

[Hi] *3893©3B l JI2e^JJdJtS»R*5j;L/^^^jS 
[0 2] #*9i<aSI l HJEfl»Jlc«tS»R*JJ:^</u^ig 
[13] #3£93<7^ 1 S«6«lcisaHBl*5J:t^/</u^a 

[us] ^igp^co^ 2 n^ggijic x ^mm^ £v<'i'* a 

»JSR-r o SL3XS £ ^ rrSIUo 
[1116] **W<o»2IISfi««cJ:5aiK*JJ:^<^^a 
^^^Sffi^^^o^XflSr^-rKfrmEo 

[0 8] **Mco*2 jtlfi«8cj:ai»Bt*jJ:tJ K ^^^B 

[0 9] **M^*2l616«iJlcj:S»IK*sJ:^V^^» 
^*»#*tE*r*J*i-4«faxaSr*i"WaSHo 

[010] *&w<Dm2^i&m\z£z>mm&£Tf'<ji'# 
a^ ma.-? z> feiii t ^-t m as 0 O 

[011] *«M<o»2l62lEfi»J(dJ:<5»BI*5J:r/^/u^ 
[0 12] **M<o»2*16«^J:5*HH3J:rJ 5 ^/u^ 

a^^wflcsssr^-rsfeaxasr^-rwrffiia. 
[^Olftp^] 

ii, ii' /</u^*inais 

1 2 -^^^ 

io IS 

18, 31 

20 y xi >ms^ 

2 2, 2 4, 2 6 ^Rl^i^ 
2 8 MO S F E T 

2 6 7-f-/UKi«t»«« 
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5 y— ;*/KW>®J£ 

9 »J&¥«<«I 

2 ^^iteJl 



3 4 -7^^ 

4 2 S2S1^I 

4 6 ffljfi;*'*— tf- 

5 0 scf ^v^/UJB 
5 2, 5 4 #8f£3iigc 
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